Abstract Posttraumatic stress disorder (PTSD) has been linked to numerous negative outcomes in persons living with HIV (PLH) and there is evidence that PTSD symptoms may play a role in maintaining alcohol use problems. The opioid receptor mu-1 (OPRM1) gene may play a role in both PTSD and alcohol use. We examined the association between PTSD and drinking motives as well as variation in the OPRM1 as a predictor of both PTSD and drinking motives in a sample of 201 PLH reporting recent binge drinking. Self-reported PTSD symptom severity was significantly associated with drinking motives for coping, enhancement, and socialization. OPRM1 variation was associated with decreased PTSD symptom severity as well as enhancement motives for drinking.
substance use and PTSD symptoms. Interestingly, prior research does point to the potential for some shared influence of specific genetic variation on both PTSD and substance abuse, including the OPRM1 gene.
The opioid neurotransmitter system is believed to play a role in development of PTSD [21] . For example, morphine administration in the acute aftermath of trauma reduces the risk of developing PTSD [22] [23] [24] [25] , likely via activation of mu-opioid receptors and downstream influences on the acute stress response [26, 27] . Specifically, mu-opioid receptors exert inhibitory effects on the hypothalamicpituitary-adrenal (HPA) axis, the major stress response system implicated in the development of PTSD [28] . OPRM1 A118G, the most widely investigated polymorphism within the OPRM1 gene, codes for the Asn40Asp substitution, with the Asp40 (i.e., G) allele binding three times more strongly to the endogenous ligand beta-endorphin than the Asn40 allele [29] . It has been suggested that individuals with the G allele evidence greater receptor response but reduced stable receptor expression [28] . Carriers of the G allele appear to show enhanced HPA axis dynamics in response to opiate blockade [30] . Further, G allele carriers evidence higher baseline and post-naloxone cortisol levels, greater peak cortisol response, and greater cortisol area under the curve than participants homozygous for the A allele [31] . Acute peritraumatic elevations in cortisol may contain the HPA response and thereby may actually be protective against the development of PTSD [32] [33] [34] . Thus, as we have proposed elsewhere [35] , it is possible that the G allele may protect against the development of PTSD through its potential influence on containment of peritraumatic stress response.
Importantly, the neurobiologic influences on the development of a given disorder may differ greatly from the influences on maintenance of the disorder. The role of peritraumatic neurobiologic response in later development of PTSD is well-known and widely-accepted, with acute neurobiologic predictors often found to differ significantly from neurobiologic correlates of chronic PTSD [34] . Although no studies have examined naturally-occurring peritraumatic opioid levels, chronic PTSD has been linked to abnormalities in endogenous opioids [36] [37] [38] . Combat veterans with PTSD showed reduced mu-opioid receptor binding in the anterior cingulate relative to non-PTSD control groups with and without combat exposure [39] . Interestingly, both combat-exposed groups showed lower mu-opioid receptor binding in amygdala, nucleus accumbens, and dorsal frontal and insular cortex in conjunction with higher binding in the orbitofrontal cortex. The authors suggest that trauma exposure may lead to down-regulation of limbic forebrain, thalamus, and associated cortical regions in conjunction with up-regulation of the orbital prefrontal cortex; thus, altered binding in PTSD patients may reflect deficient initial activation and/or impaired subsequent up-or down-regulation of these areas. Although we were unable to test this hypothesis in the present design, we expected that genetic differences on OPRM1 would influence PTSD symptom severity primarily through its impact on participant neurobiology during acute trauma and initial consolidation and reconsolidation processes and that the G allele would be protective.
In contrast to the expected influence of OPRM1 on PTSD, the G allele has been linked to increased risk for substance use disorders. Substance use researchers have postulated that G allele carriers might evidence increased drug-induced euphoria, analgesia, and withdrawal based on differences in binding. OPRM1 has been associated with a differential response to alcohol and response to alcoholrelated cues [40, 41] . Carriers of the G allele report higher subjective feelings of intoxication, stimulation, sedation, and mood [42] . Further, OPRM1 carriers of the OPRM1 G allele evidenced increased naltrexone-induced blunting of alcohol-induced ''high'' [43] . Ten days following randomization to naltrexone, G carriers endorsed higher alcohol craving in response to both alcohol and neutral beverage cue trials relative to a homozygotes [41] . G allele carriers in the medical management COMBINE study evidenced increased abstinence and decreased number of heavy drinking days in naltrexone treatment relative to placebo treatment, whereas individuals homozygous for the A allele evidenced no medication differences [44] . Carriers of the G allele showed greater brain response on mesocorticolimbic areas both before and after administration of a priming dose of alcohol [45] . Further, striatum brain response in G carriers was highly associated with elevations in alcohol use frequency and quantity. OPRM1 appears to modulate striatal dopamine response to alcohol in humans and an animal model reports a fourfold greater peak dopamine response in the AA genotype relative to the GG genotype [46] . A recent investigation using an approach avoidance task reported strong automatic approach tendencies (approach bias) for alcohol in heavy drinking carriers of the G allele [47] . Of particular note, heavy drinking carriers of the G allele showed an approach bias across additional appetitive stimuli. Interestingly, a recent manipulation of stress-and cue-induced craving in heavy drinkers suggested that cue-induced craving was associated with OPRM1 in the neutral but not in the stressful condition [48] . Taken together, these findings suggest that the G allele's influence on alcohol use functions through an appetitive reward system, rather than as a mechanism for coping.
OPRM1 may play a particularly important role in psychological functioning in medical populations. Prior research with medical populations has found that genetic variation in OPRM1 is associated with symptoms of depression [49] and health-related quality of life [50] . There is also some evidence that OPRM1 Asp40 carriers may be associated with suppression of peripheral proinflammatory cytokine secretion, secondary to enhanced sensitivity of endogenous opioid system [50] . Accordingly, OPRM1 may be especially important among PLH.
The present investigation provides an examination of PTSD related to HIV diagnosis and motives for drinking in a sample of PLH who report recent binge drinking; binge drinking was defined as greater than 4 drinks for women and 5 drinks for men consumed on a single occasion in the past 6 months. We expected that PTSD symptom severity would predict drinking to cope. Although PLH may have symptoms of PTSD secondary to a range of experiences, we selected PTSD secondary to HIV diagnosis to permit a common anchor across all participants. We also planfully examined PTSD symptom severity rather than diagnosis, as a wealth of prior research supports a robust linear association between number of symptoms and degree of functional impairment [51] [52] [53] [54] [55] [56] . In addition, the present investigation is the first study to examine how the OPRM1 A118G variant is related to PTSD symptom severity and self-reported motivations to drink. Given the role of opioid response to the HPA axis and peritrauma stress response, we expected that the G allele would be associated with less severe PTSD symptom reporting in an additive fashion. However, based on evidence that the G allele is associated with increased approach bias towards alcohol, we expected that the G allele would be associated with self-reported motivation to drink for enhancement.
Methods

Participants
201 HIV-infected adults were recruited from a medical clinic. Participants were predominantly male (72.6%). Consistent with clinic demographics, the majority of participants were male (72.6%) and Caucasian (nonHispanic White: n = 83, 41.3%; Hispanic White: n = 6, 3.0%). Another 17.9% of participants were African American, 2.5% (n = 5) endorsed American Indian, 1% (n = 2) African (from the African subcontinent), 1% (n = 2) Native Hawaiian, and 2% (n = 4) other. Nearly 20% of the sample reported mixed heritage (n = 32).
Procedures
Participants were recruited by a clinic nurse during regularly scheduled appointments; patients were provided with a detailed description of the investigation. To minimize participant over-reported adherence and under-reports of risk-taking behaviors, data were collected using audioassisted computer (ACASI) methodology. ACASI has been found to increase participant willingness to disclose personally sensitive information such as sex risk and drug use [57] and to decrease the impact of social desirability on assessments [58] . Prior research with PLH has cross-validated ACASI sexual activity questions with face-to-face interview questions, with participants evidencing similar responses in both formats [59] .
Genotyping
Genomic DNA was isolated from buccal cells using a modification of published methods [65] [66] [67] [68] . After being rubbed against the participants' inner cheek cells, swabs were placed in a 50-ml capped polypropylene tube containing lysis buffer (500 ml of 1 M Tris-HCl; 200 mM disodium ethylene diaminetetracetic acid (EDTA), pH 8.0; 500 ml of 10% sodium docecyl sulfate; and 100 ml of 5 M sodium chloride). Participants then rinsed out their mouth vigorously with 10 ml of distilled water and this was added to the 50-ml tube. Tubes were stored at 4°C until the DNA was extracted, usually within 48 h. Proteinase K solution (100 ml of 20 mg/ml) and sodium chloride (100 ml of 5 M) were added to each of the tubes. The tubes were incubated at 65°C for 60 min. Residual lysis buffer was removed from the saturated swabs by centrifugation for 5 min at 1000 rpm, and the collected buffer was added back to the original 50-ml collection tube. An equal volume of 100% isopropyl alcohol was then added to each tube to precipitate the DNA, which was collected by centrifugation at 35009g for 10 min at room temperature. The liquid was decanted, and the DNA pellet was washed with 1 ml of fresh 50% isopropyl alcohol. After drying at 65°C, the pellet was re-suspended in 1 ml of 20 mM Tris-EDTA, pH 8.0. The yield of DNA was quantified by absorbance at 260 nm (1 optical density unit (O.D.) = 50 mg/ml), and an aliquot was diluted to a concentration of B20 ng/ml for a working sample. Samples were genotyped for the rs1799971 (A118G) polymorphism using Taqman assay C___8950074_1_ on an ABI 7900HT Real Time PCR system.
Drinking
Participants were referred for the investigation if they reported at least one occasion of binge drinking over the past 6 months during their regularly-scheduled HIV clinic visits. Binge drinking was defined consistent with the extant literature as consisting of 4 or more drinks for women and 5 or more drinks for men on one occasion. Participants also completed the AUDIT [60, 61] , a widely used measure of alcohol use devised by World Health Organization (WHO) investigators as a brief screening method appropriate for general medical settings in developing and developed countries. The measure is comprised of 10 items and respondents use likert-type scaling to indicate engagement in a range of behaviors indicative of drinking problems. A likely alcohol use disorder score was defined as a cut-off score of 8 or more points, a cut-off recommended by the developers that has been applied across a wide range of settings and populations [60, 61] .
Posttraumatic Stress Disorder Symptoms
Participants completed the Impact Event Scale-Revised (IES-R; [62] , a widely used measure of PTSD symptoms that may be scored for diagnosis as well as for symptom severity. To permit examination of a trauma experienced by all participants, symptoms were anchored to the experience of being diagnosed with HIV. Respondents rated the frequency of each symptom in the past 7 days using four frequency anchors (i.e., not at all, rarely, sometimes, and often). Possible scores range from 0 to 88, with higher scores indicating more frequent symptoms.
Drinking Motives
Participants completed the Drinking Motive Questionnaire [63] , a 15-item self report measure in which respondents indicate frequency of drinking for a range of possible reasons. Each item is rated on a scale of 1 (almost never/ never) to 4 (almost always). The measure includes three factor-derived subscales including drinking to cope, drinking for enhancement, and drinking for social motives.
Covariates
Given evidence that PTSD is highly comorbid with depression, which has also been previously associated with OPRM1, we also assessed for self-reported history of depression using a single item asking whether any mental health professional has ever ''diagnosed you with, or told you that you had, depression?'' Participants were also asked to indicate any medications (prescribed or otherwise) that they were taking and responses were coded to indicate current opioid use. Finally, as a very rough index of disease progression, respondents were asked ''have you ever had an AIDS-defining illness?''
Data Analysis
As this, to our knowledge, is the first behavioral candidate gene investigation in HIV-infected adults, we first provide descriptive information related to the sample characteristics across demographic, psychobehavioral, and genetic variables. Preliminary descriptive analyses were conducted using SPSS Version 17.0. Tests of hypotheses were conducted using MPlus Version 6.11 maximum likelihood estimation procedures with robust standard errors (MLR). Outcomes evidencing a poisson distribution were estimated with a poisson model. Analyses were conducted assuming an additive model (AA = 0, AG = 1, GG = 2). Data were complete across nearly all variables; covariance coverage was high, ranging from 0.53 to 1.0 and falling well above the minimum recommended coverage of .10 [64] . Multiple imputation was implemented using Bayesian estimation procedures. Consistent with prior psychosocial research with PLH [69, 70] , all tests of hypotheses controlled for age, gender, race, and socioeconomic status (SES education levels were used as these are less biased in the sample of interest); we also conservatively covaried for participantreported history of an AIDS-defining illness. Models involving OPRM1 conservatively excluded participants reporting current opioid use (N = 4).
Results
On average, participants reported relatively little education, with the largest proportion of participants indicating that they did not graduate high school or complete a GED (n = 62, 30.8%). Twenty-six percent of participants reported obtaining a high school diploma and another 20% reported completing a GED. Just over half (53.7%) of participants reported their annual income to be $10,000 or below. Consistent with recruitment of participants on the basis of drinking behavior, most (n = 129; 64.2%) of the sample met the AUDIT threshold for a likely alcohol use disorder (M = 12.66, SD = 8.46), with participants particularly likely to endorse hazardous drinking. Consistent with prior research with PLH [1, 4] , roughly one quarter of participants reported symptoms of PTSD in the clinically significant range (25.8% exceeded a cut-off of 30; 21.7% exceeded the more stringent cut-off of 33 [71, 72] . See Table 1 for descriptive data regarding PTSD symptoms and drinking motives. OPRM1 allele frequencies (AA = 167, AG = 29, GG = 3) did not differ from Hardy-Weinberg Equilibrium (v 2 = 1.67, P [ 0.05) and were consistent with observed allelic frequencies in the literature [73] .
PTSD Symptoms and Drinking Motives
MLR estimation procedures were conducted, controlling for age, gender, education, ethnicity, and history of an AIDSdefining illness to examine whether endorsement of PTSD symptoms was associated with concurrent reports of drinking motives. Shown in Table 2 , PTSD symptom severity was found to be positively associated with all assessed drinking motives. The strongest effect of PTSD symptom severity was observed in increased endorsement of coping motives for drinking, estimate = 0.02, S.E. = 0.00, z-score = 7.29, P \ 0.001. Age, gender, education, ethnicity, and history of an AIDS-defining illness were not related to coping motives. PTSD symptom severity was also found to significantly predict increased enhancement drinking motives, estimate = 0.01, S.E. = 0.00, z-score = 5.64, P \ 0.001. Again, no significant effect was observed for the covariates in the model predicting enhancement motives. However, females, as compared with males, were significantly less likely to report drinking for social motives, estimate = -0.22, S.E. = 0.10, z-score = -2.23, P \ 0.05. Symptoms of PTSD were also found to significantly predict social motives for drinking estimate = 0.01, S.E. = 0.00, z-score = 4.99, P \ 0.001.
OPRM1 and PTSD
Given the distribution of PTSD symptom severity scores observed across participants (see Table 1 for descriptives), Poisson regression with robust standard error modeling, controlling for age, gender, education, ethnicity, and history of an AIDS-defining illness was conducted to examine whether OPRM1 G alleles were protective against PTSD. Given high comorbidity of PTSD and depression, we also covaried for self-reported lifetime history of depression in models with PTSD as the outcome. As this research question was pertinent in the selected sample of binge drinkers but was not intended to examine alcohol use specifically, we also covaried for hazardous drinking total score. Findings are illustrated in Fig. 1 . Age, gender, education, race, and history of an AIDS-defining illness were unrelated to PTSD symptom severity. Consistent with known comorbidity, self-reported depression history was highly associated with current PTSD symptom severity in the composite model, estimate = 0.91, S.E. = 0.16, zscore = 5.61, P \ 0.001. Similarly consistent with known associations between PTSD and substance use, hazardous drinking was positively associated with PTSD, estimate = 0.03, S.E. = 0.01, z-score = 2.91, P \ 0.01. However, even after accounting for the substantial effects of both depression and drinking in the model, consistent with our hypothesis, G alleles were associated with less severe PTSD symptoms, estimate = -0.48, S.E. = 0.18, z-score = -2.66, P \ 0.01.
OPRM1 and Drinking Motives
MLR estimation procedures were conducted to examine drinking motives; all models adjusted for effects of age, gender, education, ethnicity, and history of an AIDS-defining illness. A nonsignificant trend toward increased coping motives in G allele carriers was found, estimate = 0.01, S.E. = 0.00, z-score = 1.70, P \ 0.10 (Table 3 ). There were no significant effects of covariates on coping motives. Consistent with the literature supporting the reward-driven effect of OPRM1 on alcohol use, increased endorsement of enhancement motives in G allele carriers was observed, estimate = 0.01, S.E. = 0.00, z-score = 2.00, P \ 0.05 (Table 3) . No significant effects of covariates on enhancement motives were observed. Shown in Table 3 , analyses did not reveal a significant effect of genotype on social drinking motives. However, a trend toward a gender effect was observed such that females were less likely to endorse social 
Discussion
The present investigation integrates, informs, and extends the substance use, PTSD, HIV, and behavioral genetic literatures in three ways. First, the present investigation sheds light on the relationship between PTSD symptoms and drinking motives in a sample of binge drinkers who are living with HIV. Second, this is the first investigation to examine the relationship between OPRM1 and PTSD symptoms in any sample. Last, this is the first study to explore OPRM1 as related to self-reported drinking motives in a sample of HIV-infected individuals.
Findings from the present investigation confirm the expected association between self-reported PTSD symptoms and self-reported drinking to cope. This is consistent with prior evidence in healthy samples, and is consistent with a self-medication hypothesis [14] [15] [16] . Our finding that PTSD symptoms also predicted drinking for enhancement motives is also consistent with prior evidence from women in substance use treatment [17] . Although we did not explicitly expect increased endorsement of drinking for social reasons among individuals with more severe symptoms of PTSD, this association has been observed in prior studies with samples of adolescents [74] . Although it is important to note that respondents' PTSD symptoms and motives for drinking were measured at the same time, preventing directional conclusions, these findings suggest that symptoms of PTSD may influence drinking motivations through multiple pathways; a clinically-significant implication of this finding is the importance of assessing and treating PTSD symptoms in substance abusing PLH. Prior treatment research in uninfected samples suggests that reduction of PTSD symptoms may precipitate improvements in substance use behaviors [12, 13] . Thus, even when the goal is change in substance abuse behavior, interventions targeting PTSD symptoms may provide significant gains across multiple outcomes. Trauma-focused cognitivebehavioral and exposure interventions for PLH have shown promise in reduction of symptoms and promotion of health behaviors. However, evidence for psychosocial treatment is preliminary and not all patients are willing to engage in psychosocial treatment approaches. As such, characterization of neurobiologic pathways influencing both PTSD symptoms and drinking motives may facilitate the development of pharmacologic interventions.
We expected that the G allele would be associated with lower PTSD symptom severity, possibly due to early peritraumatic containment of the stress response. Consistent with our hypothesis, findings from the present investigation suggest that the OPRM1 G allele may be protective in the development of PTSD. In our relatively small sample, this was observed to be a dose-effect such that the highest symptoms were reported by participants with the AA genotype, intermediary levels of PTSD were reported by participants with the AG genotype, and the lowest symptoms were reported by participants with the GG genotype. Although these findings appear to support our expectations, it is also possible that OPRM1 may play a role in maintenance of PTSD symptoms through opioid influence on fear extinction processes [75] . As the first investigation of OPRM1 and PTSD, this finding provides intriguing evidence that genetically-influenced endogenous opioids may be relevant to either the development or maintenance of PTSD. However, the clinical implications of this finding (such as use of OPRM1 as a biomarker of risk for PTSD or genetically-informed pharmacologic prevention) are not known and would need to be evaluated in a prospective study.
In contrast to the dearth of research on OPRM1 in PTSD, numerous studies are available for the characterization of OPRM1 in alcohol use, with prior evidence generally supporting a link between the G allele and an approach bias. In the present investigation, we expected that this would translate to increased endorsement of enhancement motives for drinking in G allele carriers. Consistent with our hypotheses, OPRM1 G alleles were associated with enhancement motives in the present sample. As the majority of studies related to drinking and OPRM1 have incorporated biological measures and/or laboratory paradigms, it is remarkable that this effect was observed in the context of a simple self-report measure. Demonstrating the discriminant validity of this effect, no evidence was found for an association of OPRM1 and drinking to cope or for social reasons. This is consistent with prior evidence that the association between cueinduced craving and OPRM1 is found under neutral but not stressful conditions [48] . If these findings are replicated in other samples of PLH, it is possible that psychosocial or pharmacological interventions for G carriers who are struggling with substance abuse might benefit from genetically-tailored psychosocial or pharmacological interventions. The present findings demonstrate the complexity of genetic, and biologic, research as the same polymorphism that was found to be protective for PTSD was also found to increase self-reported use of alcohol for enhancement. Although this may seem counter-intuitive, it is not surprising given that consistently and strongly deleterious variants would not be preserved as common variants; also, there are many such examples in nature whereby the same variation that is protective under certain circumstances can be problematic under others. It is also important to keep in mind that the presence of HIV, the biology of HIV disease progression, and even the pharmacology of antiretroviral treatment may influence the biology of PTSD as well as the biological underpinnings of motivations to drink. Research to date has largely focused on ways that psychiatric factors influence health perception, immune function, and/or disease progression in medical populations but it will be important for future research efforts to also examine how medical illness may influence the biology of development and maintenance of psychiatric concerns.
OPRM1 may be especially relevant to psychological and physical health in PLH. Prior research in medical populations has implicated a role for OPRM1 variation in depression [49] and psychoneuroimmunology research with healthy populations has linked OPRM1 to health quality of life [50] and immune function [50] . More specifically, G carriers evidenced significantly lower proinflammatory cytokines in addition to significantly higher self-reported general health [50] . As noted in the context of PTSD development, the sensitivity of the opioid system associated with the G allele may suppress HPA axis activation and corresponding peripheral immune activation. In turn, decreases in peripheral immune activation may result in the perception of good health. These potential psychoneuroimmunological relationships are greatly complicated by the presence of HIV. For example, there is evidence that opioids may exert a multitude of effects on HIV and may increase HIV-coreceptor expression and replication, enhance infection of macrophages, promote trafficking of HIV infected cells and enhance disease progression [76] [77] [78] .
Also of note, the size of the observed effects for OPRM1 on both PTSD and enhancement motives for drinking were relatively small. This is consistent with other psychiatric research studies of single variants as related to complex disorders. However it is also possible that OPRM1 might be associated with either other motives or with unmeasured motives for use of other substances; it is possible that current use of other substances or history of opioid use (which we did not assess in the current investigation) may represent important influences on the role of OPRM1 variation in substance use. Moreover, OPRM1 is only one variant in multiple genes influencing the stress system pathway. Future studies may model combined influences of multiple genes in this pathway. Another reason for the relatively small effect size observed for OPRM1 in this investigation is the fact that symptoms of PTSD are a distal outcome relative to genes; behavioral genetic research paradigms have increasingly endorsed the use of intermediary phenotypes, or phenotypes believed to underlie the relationship between genes and observed outcomes. Accordingly, future research in this area could explore potential mediators of these associations such as cortisol or psychophysiological reactivity. However, if OPRM1's effects on development of PTSD are indeed strongest in the acute phase of PTSD development, efforts to disentangle the effects of OPRM1 would need to prospectively characterize biological and/or psychological functioning over the course of exposure to a traumatic experience. In prior studies, we have used urine samples collected in hospital for the 12 h following admission for injury to inform our understanding of peritraumatic hormones [79, 80] . More recently, we demonstrated that CRHR1 predicted trajectories PTSD symptoms and symptom course in pediatric injury patients followed longitudinally in-hospital and over the course of a year postinjury [81] .
Limitations to the present investigation include the use of a relatively small sample, the use of a self-report measure of PTSD rather than a clinical interview, the use of a single item to assess history of depression, and the absence of a thorough assessment of other types of traumas experienced by participants. Accordingly, although symptoms were anchored to a common event (diagnosis of PTSD), some symptoms such as enhanced startle or emotional numbing are not clearly tied to a specific trauma and thus symptom endorsement may have been influenced by other unrelated traumatic experiences. As such, it possible that observed relationships between PTSD and both drinking motives and OPRM1 are not specific to PTSD secondary to HIV diagnosis but rather are secondary to any current symptoms of PTSD. It is also possible that OPRM1 may play a role in the general negative affect that serves as a risk factor for PTSD, depression, and a range of other psychiatric concerns. Additionally, although the ethnic diversity of the present sample is a strength in terms of generalizability of findings, OPRM1 is less frequent in certain ethnic groups, introducing concerns about population stratification. (For an account of recently-identified population-specific effects see [82] and for discussion of factors that complicate genetic findings with OPRM1, see [83] ) Another limitation of the present investigation is the absence of a comparison of matched participants without HIV. As noted, OPRM1 has been shown to influence immune functioning and it is possible that effects observed in the present investigation may not generalize to healthy samples. Future studies should include a healthy comparison group and may also benefit from a more thorough characterization of the relationship between OPRM1 and immune functioning in healthy and medically-involved participants. Although we argue that binge drinking is common and represents an important personal and public health concern for PLH, selection for binge drinkers further limits generalizability of findings. Finally, clinic-based recruitment may have biased against recruitment of participants with the highest levels of avoidance symptoms, as attendance at clinic inherently serves as a reminder of HIV diagnosis.
Nonetheless, the present investigation is the first to test the association between OPRM1 and PTSD and is the first to examine OPRM1 variation as related to psychological outcomes in a sample of HIV-infected participants. Moreover, the present investigation extends extant literature on the relationship between PTSD and drinking motives. Taken together, these findings provide some evidence for a role of OPRM1 variation in PTSD and in drinking for enhancement motives and provide continued evidence for the importance of PTSD symptoms in drinking motivation. The present findings suggest that traumafocused psychosocial interventions may be beneficial for substance use outcomes in PLH and future studies may explore how genetic variation may influence response to these psychosocial interventions and/or guide development of novel pharmacotherapies.
